Ansys + Ampleon

“Deducing hard numbers for simulation’s return on
investment differs per project and its complexity.

However, ballpark figures are in the order of 70%
faster time to market and 40% cost savings.”

— Vittorio Cuoco

Senior Principal Engineer / Ampleon
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Ampleon Optimizes Radio Frequency Power with Multiphysics Simulation to Meet

Cost and Performance Goals

For nearly 60 years, Dutch semiconductor company Ampleon has specialized in radio frequency (RF) power
products, which are decreasing in size while increasing in complexity. The company’s vision is to advance
society through innovative RF solutions, such as discrete devices, monolithic microwave integrated circuits
(MMICs), laterally diffused metal-oxide semiconductor (LDMQOS) technology, and gallium nitride (GaN) devices.

Challenges

With such a wide array of offerings, the application frequencies span from a few tens of megahertz for broadcast applications to several
gigahertz for the 4G and 5G infrastructure markets. Depending on the application, these products range from a few watts to kilowatt
output power levels.

To achieve these power levels, multiple large dies are combined in a single package. These dies can be single transistors as well as
integrated MMIC amplifiers. They are combined with other components like large metal-oxide MOS capacitors, which are also included
in the package. The purpose of these components is to provide in-package impedance transformation and matching. The dies and the
additional components are connected via bond wires, which are also used to connect the dies to the package leads and, thus, to external
parts.

These bond wires not only serve the purpose of connection — they are design elements that are part of the impedance transformation
and matching. As such, accurate prediction of their multiphysics behavior and their interaction with the dies and package leads are key
challenges for optimizing device performance.

Moreover, the need to reduce sizes requires packing many components into a limited space, leading to increased temperatures. Making
sure that high temperatures and related mechanical stress levels remain under reliability limits is challenging.
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In Ampleon’s electromagnetic and multiphysics design flow, a first-order simulation is performed at the schematic level,
then the generated layout is simulated in Ansys RaptorX™ to create an S-parameter block for a new schematic simulation.
The layout is imported into Ansys Electronics Desktop™ for Ansys Mechanical™ system-level multiphysics simulations.
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Electromagnetic simulations with Ansys Electronics Desktop™ help Ampleon identify measures to reduce the
input-to-output coupling in packaged devices. This coupling is often due to the magnetic field generated by the
wires at the output which flow through the wires at the input. A possible solution is to add “guard” wires at the
side of the transistor to reduce the outflowing field. This patented solution significantly reduces coupling.

Technology Used First board design

« Ansys Electronics Desktop™ platform, which integrates
electromagnetics, signal integrity, thermal, and multiphysics
solvers

o Ansys HFSS™ 3D high-frequency simulation software
o Ansys Icepak® electronics cooling simulation software

« Ansys Mechanical™ structural simulation software
« Ansys RaptorX™ silicon-optimized electromagnetic solver

« Ansys Workbench™ simulation integration platform

Engineering Solutions

Ampleon engineers use the Ansys Electronics Desktop platform for EM,
thermal, and mechanical simulations to analyze and optimize the EM
performance of packaged and integrated devices as well as complete
systems under real-life operating conditions. It is also used for electro-
thermo-mechanical multiphysics integrated flow, in which the dissipations
calculated by the EM solver are used as loads by the thermal solver. Those
results are, in turn, used as loads by the mechanical solver. EM-circuit co-
simulations are sometimes also used to account for realistic loading and
operating conditions.

Ampleon engineers also use Ansys structural simulation solutions when
more sophisticated material or simulation models are required. In these
cases, the integration is via the Workbench interface. The Workbench
platform enables Ampleon engineers to feed mechanical simulation results
back to the EM solver and calculate the effect of the thermally induced
deformations on the EM performance of their products.

Electromagnetic simulations with Ansys Electronics

Desktop™ enable Ampleon engineers to optimize
printed circuit board designs to ensure that field
distribution is uniform.

Ampleon engineers use Icepak software to investigate and optimize cooling
methodologies at the package, board, and system levels, and they utilize
RaptorX software to optimize the EM performance of advanced MMIC products.
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Air cooled set-up

Ansys multiphysics simulations help Ampleon engineers visualize temperature distributions
at the system level and ensure that values remain within the safe limits.

Benefits

Ansys simulations enable Ampleon to optimize the operational efficiency of their products by ensuring the proper ratio of power delivered to
power consumed is met. This enables customers to save on energy bills while supporting a more sustainable future.

System-level simulations also help Ampleon investigate and address potential reliability concerns arising from thermal hot spots or high
stress levels. Being able to do this early in the design phase enables the company to reduce costs and time to market by avoiding costly and
time-consuming redesigns.

“Ansys tools, with their accurate electromagnetic (EM) and multiphysics simulations, are a must-have to tackle these challenges at
multiscale levels, including chip, package, board, and cooling blocks,” says Vittorio Cuoco, senior principal engineer at Ampleon.

Company Description

Ampleon’s portfolio of radio-frequency products provides flexibility to scale design and production. It also addresses applications for
5G New Radio (NR) infrastructure and multimarket applications that include industrial, scientific, medical, broadcast, navigation, and
safety radio. Proven reliability, secure supply, and excellent product consistency enable the highest manufacturing yields for
customers who benefit fromm Ampleon being a one-stop partner for RF power solutions. For more details, visit ampleon.com.

ANSYS, Inc. When visionary companies need to know how their world-changing ideas will perform,
Southpointe they close the gap between design and reality with Ansys simulation. For more than 50
2600 Ansys Drive years, Ansys software has enabled innovators across industries to push boundaries by
Canonsburg, PA 15317 using the predictive power of simulation. From sustainable transportation to advanced
US.A. semiconductors, from satellite systems to life-saving medical devices, the next great
724-746-3304 leaps in human advancement will be powered by Ansys.

ansysinfo@ansys.com
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slogans are registered trademarks or trademarks of ANSYS, Inc. or its subsidiaries in the
United States or other countries. All other brand, product, service and feature names or

trademarks are the property of their respective owners.

Visit www.ansys.com for more information.

©2024 ANSYS, Inc. All rights reserved.

\nsys


http://www.ansys.com
https://www.ansys.com/
https://www.ampleon.com/



